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CnOCOB SAKAffflBAEHS CTP0HTEJILCT3A CKBASHHH 
OdJiaCTB TeXHMKH 

IfeodpeTeHae othochtch k dypeanio, a menno - k cnocody 

3aKaHTOBatLHa CTpOHTeJIBCTBa CKBaEHHH. 

5 HandoJiee acfi-eKTHBHO HacToamee n30dpe?eHne MomeT <3hti> 

EcnojzB30Bafio b CKsaKHHax, msenmx ropn30HTajii>HH2 y^acTOK 
ctbojb, npo(5ypeHHHH b npowKTHBHOM njiacTe, a Taicse b cJiy- 
najix, Kovm HesejiaTejiBHO yMenunaTB anaMeTp cKBasHHH f z npa 
Hajuram yqacTKOB b HHTepBajie ycTaHOBKB XBOCTOBHica, cJioaeH- 

10 ehx cjiad o cuewe HTnposa hhhms nopojtaMB, me miecT MecTo oCBajm 
nopojm, KaBepno3fiHe 30m h 30HH norjiomeaaa dpomhbo^hoU khe- 
kocth, odOTHO nepeKpHBaeMHe npoMssyTOHHHMB KoaoHHaMH trpyd 

JMH KOJXOHHaMH - w ^eTJ n IKaMH n . 

DpeOTecTBynnaS ypoBGHL TeXHSKH 

15 Hpn 3aKamHBaHM cTpoMSjacTBa CKBasHHH hsoOxouhmo sa- 

KpeDHTB ee cTeHay b HHTepBajie npoayKTJaBHoro BJiacTa, tto6h 
npenoTBpaTHTB odBajniBaHHe nopozcn e, KaK cjieECTBHe 3n>ro- 
yxy^meHEe DDCTynjreHM nposyKUHH b cKBasHEy H3 apoayicTHBHO- 
ro njiacTa. Jinn 3td2 nejm b 30He npo^yKMBHoro miacxa cKBa- 

20 ^ph ycTaHaBJmBaDT xboctobhkh c tyva>T$am. KpoMe Toro, b 
EQTepBaJie ycTaHOBKH xboctobeicob c omiBTpaMn ^acto BCTpeqa- 
ktch 30HH ocJiosHeflsS, ?aKH6 KaK Hajnrane KasepH , odsanoB no- 
poOT, BOiionp oHBJie heji 9 norjiomeaEe npoaHBO^oS othkocth, npa- 
MHKarae k npojiyKTHBHOMy maacTy HenpojjyicraBHHX yracTKOB am 

25 npepHBaHEe ero Tarn© y^acTKaMH. B smx cjijreanx HeodxojmMo 
Ha^esKD pa30dmsTL yicasaHHHe y^acTKn z sohh ot bpo^kthbho- 
ro anacTa. Bee aro Tpedyer dojnjirax uaTepzaniHHX 3aTparr z 
npuMeHeHEH cnermaJEbHoro cjiosHoro odopysoBaHHH. 

H33ecTHH Tpn npH«nnnHajn>fio OTJcrqaxniHXCH ^pyr ot AP7 ra 

30 cnocoda ycTaHOBKH xboctobhkob c Sajn>TpaMH, npaKeHfleaHe npn 
3aKafnHBaa2B cTpoiiTejiLCTBa CKBazHH: noOTecna na aeueHTHOM 
sawae, Ha kxhhmx h Ha onopHOfi bobgpxhocth ( "CnpaBO^imic 

DO KpeOJieHEE) BeCfTttHHX 2 ra30BHX CKBaEHH", A.K.ByJiaTOB, 

1981, c, 137-146). 
35 Qttb cnocoda ycTaHoakn XBOCTOBEKa c (Jhjebtpdm Ha ixe- 

mghthom KaMHe aamnraeTca b noateiae TaMnoHaEHoro pacTBopa 
aa bcb mwHy XBOCTOBiuca, yiepEEBaeMoro Ha Becy Gypvurbmw 
TpydajAH, yaaJieHHE TawnoaaKHoro pacTBopa, no^KHToro Bume 
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XBOCTOBKKa, a OTCOeUHHeHHH <5ypHJn>HHX Tpjt3 OT XEOCTDBHK3 

T0JH.K0 nocjie odpasoBaHHH b saTpyfiHOM npocTpaHCTBe neMetWHO- 
ro KaMHfl. 

HoffBecKa xboctobhkob c cHJiLTpawa Ha kjihhmx ocymecTBJM- 
5 eTca TOJiiKO b odcanenHOM cTBOJie cKBasHHH, rae HeT H3Hoca 
BByTpeaHefl nosepxHocTH oocajHax Tpyfi, nyreu saiumtisBaniw 
XBOCTOBHica mamieauH, pacnojioaeaBiMH Ha aapyaHoS noBepxHO- 

CTH nOSBeCHKX yCTpOflCTB, KOTOpHe BXOSHI B KOJUCeBOfl MeKKO- 

jiohhhA sasop. . 
10 3tot cdococJ Henpaaeflm npn Hajna teenee 30 mm) Kwnaie- 

bhx aasopax, ecaa cnycK XBOCTOBBKa conpaaea c npopaooTKofi 
ocuosaeHHoro ctbojb cxBaaum a pacxasaBaHHeu XBOCTOBHKa, 

KOITO BHyTpeHHHfl BOBepXBOCTB oocajffloa KO^OHHH. B KOTOpoil 

njiaHHpyeTca yciaaoBKa, mesi HesonycTmma hshoc. kow Bee 
15 XBOCTOBHK3 c puaTpoia DpeBHIDaeT 1000 kH. 

noaBBCKy xboctobhkob H3 yaope OCymeCTBJIHDT Ha CTaHH- 

oHapHKX nacTKax cKBarasH, iae yae DopaaosaHa oaopaaa no- 
BepxflOCTi, b KanecTBe Koiopofl acaojasyDT: apoTo<iKH BHyrpa 
naTpyc-KOB, npHcoesHHaewux k Bzraeuy aoany apewieS kojioh- 

20 an; sepxazfi Koaen. paaee cnymeHHoro XBOCTOBHica; aoay nepe- 
xoaa ot dojamero anaMeTpa k mmmm npH OTyxpasMepaoH apo- 
Mesyro^Hoa Koaoaae, aoTopoa oocaseaa cKsaaaaa. 3tot cnocoo 
upwewm jam npa ywioBaax cnycaa XBOCTOsaaa jw> aaaanaofl 
rjiydam. Maaae nojtBecaoe ycTpollcTBO xBOCTOBHKa He aoflaeT 

25 ap yaopa a ae cpaooiaeT. 

HesocTaTKaMB yaaaaaaax cnocofioB ycTaHOBaa xboctobbkob 
c SHJn,TpaMH npa saKaHqaBaaaa cTpoHTeuacTBa ckbbshhh sojsh- 
DTca-cyseaae apoxoaaoro ce^eaaa cKBaaaaH B3-3a neodxoaEuc- 
cia npatieaeaaa DaeteaHHHTeJieS a noflBecHHX ycipoScTB, koto- 

30 pae oaycKairr Bayrpi yae odcaseHHoa cKBaraaa. aeooxoaaMocTi, 
DpBMeHeaaH cjiosbhx ao KOHCTpyKnaa pasMflaaaTeaefl a aoiBec- 
JZ ycTPOBCTB, a Tajcse orpaaaaeHHOCTB npaMeHeaaa, odyuiOB- 
aeaaaa bobmoshoctbd BoaaecKH xboctobhkob tojibko b odcaseH- 
hcm cTBoae cKBaaaaa Upone cnocoda ycTaHOBKH aa neweHTHOM 

35 ^ipoMe Toro, aeaocTaTKOM caocoda DOjttBecan xboctobhkob 
c feoiBTpaMa Ha neMearaoM aawHe HBaaeTC* He oCxobbmoctb 
neHearapoBaaaa XBOCToaaaa, <*ro cBasaao c 6ommm aaTpaTa- 
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mh ueMeflTa a BpeweHJi Ha npo2eaem:e padoT z ozmsaHue 3aTBep- 
^eBaHiifl neaaeHTHoro pacTBopa. IIpn stom Heodxoam/io ocyiaecT3- 

JIHTB nOCTOflHHyD npOMHBKJ CKBaKHHH nocJie HeMefiTHpOBaHHH 

xBOCTOBHKa b TeTOHHe Bcero Bpeweaa osnnaimn 3ETEepjzeBaH2H 
5 qeKeHTHoro pacTBopa c ojiHOBpsue bhhm BpameraeM dypmiBHOli 

KOJIOHHH. UpiITOK, padOTe nO U6MSHTUpOBaHHH) XB0CT0B2K0B UpH- 

cymn aBapra, Tarae, nanpaMep, ksjc: h6bo3mokhoctb OTCoeaHHe- 

HKfl KOJIOHHH dypHJIBHHX Tpyti OT XBOCTOBHKa, BCJie^CTBHe IjpHMe- 

hbhhh pesBfioBHX passeaHHHieJieiU npope3amie oCca^mcc Tpyd e 
10 3adypHBaHHe hoboto ctbojei npB pasdypHBaniuj ocaacTKH n jtcjiob 

coejXHHeHJafi ceiamfi xpyd h MqpjTHX. 

KpoMe Toro f jsjbl bhdojihchbh padoT bo ijeKeHTHpoBaHino 

XBOCTOBHKa HeodxoOTMa cooTBeTCTBynnan TexHHica (neMeHTBpo- 

BOTOKe arperaTH) h tipzrajiH pado*rax» 
15 Bqe oehhm H@xocTaTKOM 3Toro cnocoda rbjh6tch HeB03M0H- 

HocTi ero npBMCHeHHft upn Hajooa^HB 30H noraomeHHH b BHrepBajie 

yCTaHOBKH XBOCTOBHKa* 

H3BecTeH TaKKe cnocod 3aKa*reHBaHHH cTponTejn>CTBa CKBa- 
shh (su f A t 1659626), BKjnwamwfl b ceda hsojwwik) 3oh ocjiok- 
20 HeHHfl dypeHHflp pacnoJiogegBHX Bume npojjyKTHBHoro nJiacTa ao 
ero bckphteh. cnycK b cKBarany kojiohhh odca&HHX xpyd c 

$HJ^TpCTtf-XB0CT0BHKOM H IISHTpBTOpBMH y 3aH0JIHeHHe $HJEbTpOBOfi 

30HH craaraHH BpeueHHo 3flKyn opHBaCTTTPiM j^aTepaajiOM n naieHTH- 
poBame kojiohhh odcagHHX Tpyd npH repwe titchom passeOTHeHHH 

25 nojiocra aara>Tpa -xbo ct obhkh ot nozocra kojiohhh nepeMjnucofi. 
pa3pymaeM0fi nocae ee homo hthpob&hzh • 

3tot cnocod He odeone^HsaeT HaaesHoro pa30dmeEmi npo- 
^yKTHBHoro nJiacxa ot nepeMesanmixcH c hum HenpojyKTHBHHX 
ynacTKOB h BHEieJiesamHX ot npo^yKTHBHoro iuiac?a He npojjy kthb- 

30 hhx roprooHTOB, BCJieacrane HenoJiHoro YjsjaJiBRZE dypoBoro pa- 

CTBOpa H3 HaiUOHHHX H ropB30HTaJO>HHX jniaCTKOB C KBHEHHH , B 

KOTopax npoHcxojmT ocaOTeime Tsepnofi Sa3H H3 dypoBoro pa- 
CTBopa npz ero nspKyjiHixzE. 3to ycyrydjcieTCfl HenojiHHH yaa- 
jiesaeM raHHDCToS kopkh, a b aecTax y&ajieHHH ee nosnmaeTCH 
35 onacHOCTB odBaJinsaHra nopo*, too TEKse cHSsaex Ka^ecTBO 

H30JIHUH2 nJHCTOB. 

KpoMe Toro, Ha yKasaHHHx y^acTxax cKaarnHH He y^aeTCH 
HazyiesaniHJ4 odpa30M ueHrpnpoBaTi> SKcnjyaTamaoHHyiD KOJioHHy, 
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ocodeHHO b cjiadocaeMeHrapoBaHHicc nopoaax, ns-3a wBmiBa- 

KHfl IieHTpaTOpOB B 3TJ r nopD^, HTO HpenJtTCTByOT DO^T^eHHK) 

paBHoaepnoro no TOjnpHe cTeHKH neweHTHoro KOjana. 

Ecie oehhm HejiocTaTKOM 3Toro coocoda HBJineTCH dJiOKHpo- 
5 same racra npoayKMBHoro nnacTa ueMeHTHHM pacTBopoM, no- 
CTjuamM b $iun>TpoBys 30Hy CKBaKHHK npn ueMeHTupoBannn ko- 

JIOHHH OCJcaflHHX Tpyd, BCJieSCTBHe BHDa£eHHH H HHKOimeHHfl Bpe- 

ueHHo 3aKynopHBaKaiiero oarepnaaa b ansHeft (johhoU) *iacTH ro- 
pssoHTajiBfloro cotdjb, npn sHaHHTeit&HOil ero npo rase hh o cth n 
10 odpa30BaHDH nyoioT b Bepxsefl tooth ctbojb; KOTopue sanojiwi- 
iotch neueHT HHM pacTBopoM npn neweHTHpoBaHHB odcaaHHX ko- 

J10HH, 

Haadojiee djm3KEM no TexmrcecKOfi cymaocra k 3aHBJiaeM0- 
wy HBjmeTCH cnocod 3aKasroBaajaa cTpoarejiBCTBa ckbehhhh c 
15 ropn3 oflTajiiHHM ysacTfcorz ctbojei, npodypeRHHM b npo^yKTHBHOM 

TlJiaCK. ( Baker Hughes, USA "Beker Hughes technology forum", 
Coru, 6-11 9 1991, c. 23-25) 

Bictaraaramifi b cerik cnycK b cjcsaoHy Ha KOJioHHe odcajimcc Tpyd 
XBOCTDBmca c npejjsapHT e jee>ho nep$opnpOBa hhhm $hjE)Tpqm, pasod- 
20 meme saxojioHHoro npo cTpaHC tbs b 30He npowKTHBHoro njiacTa 
ot BHnejie sangg u nepeueaaKmaxcg c hum He Bp o^kthbhhx macTOB 
HapysHHMH naKepaara h nei/ieHTHpoBaHHe kojidhhu odcaasHX Tpyd 
BHme XBOCTOBmca c $bhltpom c noMomi© neMeHTHpoBOTOOft ?jy$ra. 

OCHOBHHU HeflOCTaTKOM 3T0r0 CnOCOda HBJZHeTCH TO, HTO c 

25 nowoinBH) naicepoB h neMeHTapoBaraH HajonaKepHoro icojimeBoro 
npocTpaHcraa He odecne^HBaeTCH HaaescHoe pasodmenae 3aKOJioH- 
Horo npocTpaHCTsa b 3 one npojQTKTiiBHoro miacra ot Bmnejiesa- 
nmx h nepeMesampixcH c hsm HenpoayKTHBHHX njiacTOB, ocodea- 

HO B HSpeXOJlHHX 30EaX CTBOJia CKBKHHH C BepTHKaJEbKOrO Ha 

30 ropK30HTajn»Hoe HanpaBJieme f BcraacTBae Henojmoro 3aMemeHZH 

dypoBoro paoTBopa ueMeHTHuu. 

KpoMe Toro, nanepK H3-3a naaofl judelhh He woryT HaaesHo 

nepeKpHBaTB KaBepHOSHHe 30HH, koito hx jmfletimie pa3MepH 

ppe BHUBP T jnmefiHHe pa3Mepn noBepxHocra ynaoTHeaas nanepa. 
35 3to ycyryduraeTCH b cflBasHHax, bckphbebx ciiadocneMeHTnpoBaH- 

HHe nopojiH, rae mem wecTo odBajm nopoOT, ocodeHHo, nocyre 

npOMHBKH CKBaXHHH H ysaJieHHH C ee CTeHOK KOJILMBTamiOHHOQ 
KOpKH* 
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B ocHOBy HacTOflnero H30dpeTeHHK nojioseHa 3a^a^a co- 
3jiaHM cuocoda 3aKairaBaHaH CTpoaTMBCTBa cKBarafl, KOTopafi 
odecne^HBan dH sa^esHoe pa3odqeHae npoj^KTCBHoro nJiacTa 
ot BHmejiesamax z npHMHKannua k ae^y HeDpo^yKTHBHizx jnacTKOB 
5 npn FTfljinn b hex 3oh ooaoKHeauH dypeHra jnodoro sraa 2 npo- 

THSeHHOCTH. 

PacicpHTHe H30<5peTeHHfl 
IIocTaBJie hhhh 3ajta^a AOCTuraeTCA Tew, hto b cnocode 
3ajca imisa heh cTpoaTeJiLCTBa cKBaEHHH, BKjnraDoieM b cedn bckph- 
10 TEe npoByKTHBHoro acacia, cnycK s ycTanosKy b cKBamne xo- 
jiohhh odcajiHia Tpyd h XBocTOBHKa c ©mmpoh c odecne^eHEew 
hx repweTOTHoro coeaHHeHHH ixez$j cotiofi,2 pa30dmeHae neiipo- 

HyKTKBHHX jnaCTKOB OT Hp OJQT KTHBHHX , COIUJECHO a30<$peTeHHB f 

cnycK b cKeasEHy kojiohhh odca^HHX xpyd n XBOCTOBEKa c ccidilt- 
15 pom ocymecTBJEHDT paacejr&HO, a hx repaeTireHoe coeOTaeflKe 
ocymecTBJUDOT b CRBasnae, npn 3TQM no MeHBmeU wepe ojihj 23 
Tpyd XBOCTOBHK3 nepan ero cnycuoM b cKBasHHy npo^mmpyBT c 
odpa30BaHne?j no MeHsmefl Mepe asyx iipoeojilhhx rocpp h mimm- 
pa^ecKEX kohiiob c pesBdaMH, a nocjie cnycxa XBOcxoBHiea b 
20 cKBasHHy npooanBHjno Tpydy pacnmproT jyia ycTaHOBKE xboctdbh- 
Ka b GKsaszHe 11 pa30dmeflim HespoayKTiiBmre djectob ot npo- 

^yKTEBHHX. 

npe&naraewoe E3odpeTeHHe no3BOJMeT 3a ctot ncKJEraemfl 
npnueneHEJi jum ycTaaoBKH xboctobhkdb o gzjn>TpaMn kokctpjk- 
25 thbho - cjioshhx pa3*e ( nnHHTejiefi xi no^ecmoc ycTpo2cTB f a 
Taicse uaxcepoB jwh: pasodmeHM nffiCTOB ynpocTHTi* 3th padOTu 
b odecneTOrt doaee KaaexHoe pa30daeHae HenpoayKraBHUX mia- 

CTOB OT D pOJQTKTHBHOrO BJiaCTa, a TaKZ6 DepeKpHTHe 30H OCJIDE- 

HeHM (Kasepa, odsajios nopojm, miacTOB c aHo?j5ajn>Ho bhcokem 
30 BHyTpniuiacTOBUM saBJieaHeu, b o-ra 3 o-np cx&BJie mifl h ^pyrnx) 
jiDdoS npoTfliteHHocTn. npn 3tom HaHdomrnHfl agieicT socTHraeTca 
b HaKJioEimx cKBasHHax z b cKBaanHax c ropn3 oHTaJiiHHM ynacT- 
kom CTBDjia, a TaKse b Tex cjiyraax, Koraa np othso hho ctb 
yKa3anmix EJiacTOB 2 30H He n03B0JiaeT nepeiqpHBaTB hx naxepa- 
35 me, a iieu eHTnpoEa Hue He odecneTOBaeT aa^eKHoro pasodmeaaa. 

I^oise Toro t ycTaHOBKa xBOCTOBEica c 6njn»Tpoii c nowomBD 
npofmjiBHHX Tjyd no cpaBHeHJro c nsBecTHHis cnocodofci, cor^c- 
• ho KOTopoMy 3Ta onepauEH ocymecTBJiHeTCK uyreM ueaeHTJipoBa- 
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H2H XBOCTOBJIKa, D03BOJWeT CHH3BTL paCXOS II6M6HTQ v COKDSTOTB 

EpsuH aa ycTaHOBKy, TaK KaK oraa^aeT HeodxojunwocT* b oeh- 
jannH 3BTBepgemmg neaeHTHoro pacraopa z ncnoJiBsoBaHHii 
jpisi 3Toro cueuaa^LHHX fipnrajt pado^ax. 

5 3 oshom H3 BapnaHTOB BHDOJiHeaHH H30(5peTeHiK nocjie 

BCKpuraa npowKTSBHoro DJiacTa b cKBasHHy cnycKaBT xe octo- 
bex c ciijocbTpoM a y c Ta HaBJiaBaioT ero B upoayKTZBHDM anacTe 
uyreM npusaTEH no aeELEefi Mepe oaHofl npooiuaHofl TpydH npn 
ee pacnuapeHKH k cTeHiee cKBaxaHH, a 3a?eu b cKBasEny crrycKa- 

10 dt KOJioHHy odcaAHHX Tpyd, RKKHirit Koran KOTopofi repMeTaroo 

COeOTHHKT C BepXHUM KOHIXQM XBOCTOBHKa. 

npejuiaraeuufi BapaaHT BHnojiHeiow H30dpeTeniw no3BOJKer 
ycTanaBTLEBaTB xboctobbk b aeodcaseHHOM cTBOJie cKBaxaaH, 6m- 
rojsapjr newy odeone^BaeTca aaaexHoe pa30dmeaae dpo^ktzbho- 
15 ro DJiacia ot Bamejienammc HenpojyKTHBmnc njaacTOB, npejcorapa- 
maeTCK cyseHHe gaaM expa cKBamm h caasaeTca pacxoa odcaji- 
hhx Tpyd, 

B Apyrorj BapaaaTe BHnojraeaafl mocJpeTeHHa b sa^iajre b 
cKBasnHy cnycKasw: npoayKMBHoro naacTa a yoTaaaBJiHBaBT 

20 KOJioHHy od cajHHX Tpyd, a saTeM nocjie bckphtm npo^yKTHBHoro 
BnacTa b Hero ^epe3 9Ty KOJioHHy cnycKaroT xboctobhk c sewm- 
pom e apa pacmapeHaa npo§HJn>HOfi TpydH ycTaaasiiaBapT ero b 
cKBasrae, cpa 3tom npo$ajn>Hy» Tpydy nyzzmnm k CTeaice aas- 
Hero KOHEta kojiohhh odcajiHHX Tpyd, odecaeraBaa ee repMeTin- 

25 Hoe coeaaaeaae c xboctob&kom. 

TaKOfl BapaaHT BHnojraeaaa no3BOjrceT acao;r&30BaTB aaHdo- 
jiee npocTOfl, BHTQflHHfl a aajiesaHft cnocod ycTaHOBKH xboctobh- 
kob c $iun>TpaMfl c bomoebd npo$jun>HUx Tpyd b Tex cjiynaax, 
Korj^a b apoaecce dypeaaa cKBamHH BCTpe^amTCH bjbcth c aao- 

30 UaJTBHO BHCOKHM BHyTpaDJBCTOBHM J^BJiemeM, KOTOpHe OdHHBO 

nepeKpHsaOT npoMesyTo^HiDAJa KQJioaHawa odcajianx Tpyd ana 
KOJioaaaMH - "jieTTDcaMH". 

KpaTKoe oaacaaae ^epTesefi 
Jipyrae ne:w a npeaMymecTBa aacToamero B30dpeTeHaa era- 
35 Hyrr doshthh as cjieayraiiero aeTaraaoro onacaaaa aparaepoB ero 
BHUOJiHBHHfl a apajaraeiaix TOprexefl, aa Koropux: 

©nr. I nsodpaaaeT KOfvin^eKT odopyflOBaHM MR cnyena a 

VCTaHOBKH XBOCTOBUKB C £flJILTpOM B CKBaSHfle; 
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- ceneHEe II— Tl Ha ±nr # I; 
gar. 3-4 - ycTaHOBJsy XBocTOBHra c oejebtpom b cKBasnKe; 
cur. 5-S - BapmHT ycTaHOBKn XBocTosiuca c c?hje>tpom b 

CKBaSHHe. 

5 JspwzZ BapnaHT ocymeciBJieHiia H30dpeTeHUH 

QUO COd 3aKaHTOBaHHH CTpOHTeJLLCTBa CKBaEBHH 3aKJHHaeT- 

ck b pa3jiejiifiOM cnycKe b ciCBaaaiHy n repweTOTHow coeOTHemii 
BHyrpa ee kojtohhh oticasHHX rpy6 z xboctohzke c cmbtdom. 
Ho MeHsniefl Mepe oj^Hy 23 Tpyti XBocroBHKa nepea cuycKOM b 
10 cKsaszHy npopumpTKT c o6pa30BaraeM no ueranefi Mepe OTyx 
npoAOJZLHHx ro$p b imnHgyprae cksx KomioB c peshC&im. Upo- 
AyKTHBHEH cJiacT 3aTeM BCKpHBa^T, cnycicaDT b Hero XBDCTOBHK 
c cpEJEbTpow , nocjie ^ero npo$HJn>HyB Tpytfy pacnrnpgPT w 

yCTEHOBRH XBOCTOBHKa B CKBaSHHe B pa30dmeHHfl HenpOflyKTHB- 
15 HHX DJiaCTDB OT DpOJjyKTHBHHX. 

B COOTBeTCTBHH C 0£HEM £3 BapZHHTOB BHDOJIHeHJIH CDOCOba 

nocjie BCKpHTHE upoayOTHBBoro njiacTa b cKBaKHHy cnycraDT 

XBOCTOBEK C CQHJLMpOM B yCTaHaBJZZBaiOT erO B Dp OJjyKTE BHQM 

ruiacTe nyreM npmaTHH no MeH&nevi Mepe oaHofi npoqaur&Hofl Tpy- 
20 6k npa ee pacnmpeHHM r cteHKe cKBassHH* 3areM b cKBaszny 

cnycKaz>T KO^oHay oflcagffig Tpyb, HH2HH& KOHeii icoTopofl repjie- 

TIFIHO COegBHHBT C BepXHKM KOHHOM XBOCT OBHXa» 

B COOTBeTCTBHH C JfpyTZML BapISaETOM BHUOJIHeHKH H30(Jpe- 

T6HHH BHa^zazie b cKBasHHy ao DpojjyKTHBHoro njiacTa cnycxasT 
25 h ycTaHaBOTBaroT KOJiOHEy oticaamra Tpytf. 3aTew nocjie bckdhteh 
npoj^yKTHBHoro aaacia b aero *repe3 ary KOJioaEy cnycicaDT xboc- 
tobhk c gznBTpoM h npH pacnmpeEM cpodauiiHOfi TpyfiH yoTasaB- 
jmBaOT ero b cKBaxirae* DpogzjiBHyio Tpydy npa 3tom npHSHMaroT 
k cTeHKe HHKHero KOHoa kojidhhh oficaHHHX Tpyd, o6ecne , TOBatt 
30 ee reprjeTOTHoe coejyiHeHBe c xboctdbhkom. 

Cnocod ocymecTBJiHDT c noMomis ycTpottcTBa, BKJimainero 

B CeCfl KOJIOHHy tfypMBHHX Tpy6 I ($HT.l) f KOJIOHHy OdcajXHHX 

Tpyd 2 (oht«3) , xboctobhk 3 c n epc?opnpoBaHHHM CZJCBTPOM 4, 
coeOTHfleimS c kojiohhoS dypizuiiHHX Tpyd I c ntaaomLD nepexosEH- 
35 m 5 h nepeBOJOHHKa 6, DepexojuuiK 5 (ajieMeHT, coeBBHraommi 
TpydH c pasHHME jmaweTpaMn) maeeT nepeMOTKy b mjie cejya 7 
a EBDOBoro iuianaHa 8 , pasjiejiramy© bojioctb xboctobh- 
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Ka 3 c Sujn>TpoM 4 k xCOjiiohhh odcajsnnx Tpyd 2. OepeBOflHHK 6 
(set.I) cHabseH KjranaHOM 9, DepeKpHBaDmEM Kanaji 10, cood- 
ntannjua dojioctb kojiohhh dypiuiBHHX Tpyd I co cKBasuHoii II e 
cjrysamHi! juix 3aiiojiHeHEH dojiocte kojiohhh dypmiLinzx Tpyd I 

5 CKBaSHHHOU ESUKOCTLD DDE CDyCKe KOMDOHeHTDB JTCTpoiiCTBa B 

cKBasHHy II. Ho tieHKneii Mepe o^Ha H3 Tpyd 12 XBocTOBHKa 3 
3HD0JiH9Ha npofiaJt&Hoi! c no weHLinefl r»epe otvmh npojjojitHHwn 
rofpaasE 13 (cra\2) , pacnojioseHm^E cHMMMpiniHO OTHOci-rrejEr- 
ho neHTpajrbHoS och TpytfH 12, h nrjrcm.Tq?gqe ckhme xohttrmh c 

10 pe3B(SaMH (Ha (Set, I He D0Ka3aHH). FocpH 13 npo$no>HHX Tpyd 
12 3anoJiHeHK repMeTH3Hpyjme3 nacTofl 14. Ha icoHije caurtTpa 4 
ycTOHoajieH neHTpaTop 15, odecoe^EaBatnjHfi neHTpapoBaiffle £fuiiT- 
pa 4 OTHOcmejiLHO ctchkz ckbheehh II. 

B cjiy^ae npoxosmeHZfl cKBaBUHH II ^ep93 HenpojoiyiCTHBHHe 

15 jnacTKH b ee ropH30HTajn»Hofi tocth hjih'ptoom c sthmb jniacT- 
KaMH khk D0Ka3aH0 Ha <pht.I,3,4, nepg?opanHOHHHe OTBepcTEH 16 
pzjebTpa 4 3aKpuBa©T 3amiyiiiKaME 17 H3 XHMircecKH pa3pymaeMD- 
ro MaTepaajra, HanpEMep, uzthzk. npooHJEbHHe Tpydu 12 pacao- 
Jiaraxrr Ha c DOTBeTCTBtyTomnx ynacTKax XBocTOBaica 3 c 6mbtpom 4 

20 jure pa30(3meHM npojtyKTHBHOfi ^acra DposyKTEBHoro miacTa 18 
ot HenpoA7KTHBHofi f a TaKEe jum ooejmBenm xboctobekh 3 c 
kojiohhoS odcajiHHX ?pyd 2. 

B ycTpoficrBO bxoott Taicse pa3BajrBaeBarejn> 19 (6ht.5), 
e c n ojn>3y e?4H& jtm BHnpasJieraH rocbp 13 DpogoEJEbHHX Tpyd 12 

25 nocjie ex pacnmpeHUH* 

Cnocod ocymecTBOTBT cjiexyiowu odpasoM. B npanecce dy- 
peHUH cKBasHHH II (coht.I), aepejt BCKpuTHeu npo^yKTZBHoro 
nuacTa 18, h3B8cthhmh npBeMaME ■ H3 o jic djdt Bee HecoBwecTBMHe 
no ycjioBHHM 6ypeHHH DJracTH, pacnojioseHHHe BHine npo^yKTHB- 

30 Horo 18, a Docae bckduthh nocjieaHero e ddoicibke cTBOJia 
cicBasaHH II b Hee cnycKa©T Ha kojiohh6 (3ypnnBHnx Tpyd I 

XBOCTOBEK 3 C npeHEapHTeJEbEO nepfeOpHpOBaEHHT^ fcEJTBTpOM 4, 
COeflBHeffKHfl C KOJIOHH02 dypHJCbHHX Tpyd I C DOMOELD DepexDn- 

HHKa 5, npocbunBHUX Tpyd 12 e nepsBO^Enica 6. IlepcopaasoHHue 
35 OTBepcTHH 16 qpiuiBTpa 4 3ekphtk 3arjiymKauE 17. 

nocjie BOCMsenra chjeltdok 4 sadon CKBasHHH II b dojxo- 
cte npo^HJiBHHX Tpyd 12 saicaraoS dpouhbotooH shbkocte co- 

vjipvr 2HBJieK29 t HeOdXOJlHMOe J^IH EHnpaBJie HUH DDOHOJIbHHX 
rocp 13 E DDHSaTHH CTeHOK Tpyd 12 K CT6HK6 CKBaZHHH II 
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(cpnr.3), oCecneHHBaH cob^gctho c repMeTJDHpymneH nacToii 14 

rep^eTH^IHyD iI3 0JHUHE) H9ED0X7KTHBHHX YHECTKDB npoj^KTHBHoro 

naacTa 18* 

3aTew kojiohhv dypHJiBHicc Tpyd I ((pur. I) raecTe c nepe- 

5 BO^HBKOM 6 OTBHtnaBaPT OT BepXHEX DpOC23iHHX Tpyd 12 II DOfl- 
HHMaOT 23 CKB3KHHH II t UpaCOeflHHHDT K KeS pS3B3JIHT63aTeJIB 

19 (cur, 5) H CHOBa cuyczasT b cKBamfly II ao Bxo^a b Bepx- 
hee) "qacTB npo$2Jn»Hux Tpyd 12 ($ht.3). Bpamaa kojiohe^ dypmur- 
hhx Tpyd I BuecTe c paaBanmeBaiejieM 19 , dpombojuit OKoirca— 
10 Tejn>Hoe BHupaBJH6EE6 rogp 13 h MOTHoe npnsarae cTeHOK npo- 

foUZbBHX Tpy<5 12 K CTCHKaM CKBSLHSHH I. IIpH 3T0M repHeTH3HRyH>- 

maji nacTa 14 ($ht.2) odecneraBaeT HaaeHEy© repwerasamn) 
3aTpydaoro npocTpaacTBa CKBamm II. 

Jfcajiee KOJioHHy dypnjr&HHX Tpyd I c pa3aaJn>ueBaTeJieM 19 

15 (fiOT. 5) DOEKHMaET S3 CKBHSZHH II H CHyCKaDT B Hee KOJIOHHy 

odcaarax Tpyd 2 (par.3) ao sxojia ee HHsaero KOHua BHyTpi* 
BepxHKx apogjuaHHX Tpyd 12 c 0dpa30BaE2eM 3asopa 20 weray 

3THM KOHHOM, CejWOM 7 B CTeHKaMB BepXHEX UpOGMUIBflHX Tpyd 12. 

3aTew b CKBasHHy II cdpacKBasiT mapoBofl KJianaH 6, xoTopntt 
20 cajHTca b cejyio 7, pa30dmas BflyrpeHHze dojiocth XBocTOBHKa 3 
h odcanHoii kojioheh 2. npon3Bojurr saKaw qeMGHTHoro pacTBO- 
pa ^epes KanoHHy odcajmux Tpyd 2 9 no one Hero oirycKai»T ee 
HBHHHfl KOHeix so ynopa b cyneHiie b nepexoaHEKe 5 (g?HT.4) , 
H,nocjre 3asBep^eBaiD3H aeueHTBoro pae-i'Bopa, pasdypmanT 06- 
25 pa30BaBmyncH BHyTpz kojioehh odcasHHX Tpyd 2 neweHTHyD npod- 
Ky (He noKa3aHa), mapoBOfi KJianaa 8 h cejuio 7. 

B cJiy^ae ycTaHOBOT b 4iun>Tpe 4 BpewesHHx 3arJiyineK 17 
($ar.I) nocJde^Hise pa3pyioaDT 3a^^Ko2 b aero pac^eTaoS nop- 

1122 KHCJIOTH ($HT.4). 3a?eU np0H3B0OTT OCBOeHHe CKBaKZHH II. 

30 B Tex ojjywix, Koraa npojtyKTHBHH3 mxacT 18 BCKpuBaxxr 

DOCJie cuycKa kojioshh odcaaHHX Tpyd 2 (sanprnep, npoMesyTO*i- 
Hoft jura 8 KcmiyaTanH 0 ehoU ) f to xboctobhk C ycTaHaanHBaoT 
nyreu npEsaTM ctshok BepxHEx npotioBHHX Tpyd 12 k BHyT— 

peHRBM CT6EK&M EHSBerO KOEHH KOJIDHHH OdcajlHHX Tpjd 2(tCT.6). 

35 JUia 3Toro c jmeTOM Beca XBocTOBJUca 3 z cmnbTpa 4 pac^eT- 
hhm nyrew onpeaejinioT HeodxoamsyD jymHy BepxHHX dpookjibhldc 
Tpyd 12, c noMomwD kotophx 6yxy? nx ycTaEaBMBaTB. Ha Korae 
(panLTpa 4 KpeDHT danwaK 21 (gbnr.5) c cejmoM 22 dob mapoBoil 
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KJiauaH 23 2 orpaiurcnTejieM 24, ripe go t spa ma mm™ nepewerueHne 
KJianaHa 23 b otfpaTHOM HanpaBJieHEH. EHTepsaJi kojzohhh odcaji- 
hhx Tpy6 2, 3 kdtodom sojehh ycTaHaBJmBaii> npooajiBHHe TfJT/- 
<5h 12, Kajm(Jp3n)T pacmnpHTeJieM (Ha <hsr. He U0Ka3afi). 3aTeM 
5 k KOJioHHe CypoLHHX Tpytf I Dpuc oeiHHHOT pa3BajimeBaTeJib 
18, coej^HeHHHii c oiumKjipsreecKoS nacTi© 25 BepxHesi npogE^b- 
HOii TpyfiH 12 XBOCTOBHKa 3 c domoiubb JieBoii pe3BdH 26, cnyc- 

KaKJT CKOMD OHOBaHHHfl TaKHM O0pa3OM EHCTpyMeHT B CKBaHHHy II 

(qpht.5) h npoMHBaDT ee, nocae Hero cdpacuBamr sapoBofi KJia- 
10 naa 23, nepeKDHBsm npn 3tom oTBepcrae b ceaae 22, a 3axa^- 

KOtt DDOMHBOHHOa KHEKOCTH B DOJIOCTH XBOCTOBHKa 3 H CgHJBTpa 4 

co3gaOT b hex HaBJieHHe, Heodxojimaoe sjih onpeccoBKH Bcefi 
Kor.tnoHOBKn, noa aeiicTBHew KOToporo oflHOBpeaeHHO BHnpaBJMBT- 
ca ro$pu 13 Bcex npogMBHUx Tpy6 12, KOTopue 6wm BJumrcemi 

15 b KOtfflOHOBKy ofiopysoBaHH*. 3 pesyawaTe 3Toro cieHm Bepx- 
hhx npocrajiiHHX Tpyd 12 djlothd npnsuMa©rcH k cTe axe Husaero 
KOHna kojlohhh odcajma Tpy<5 2 (our* 6). 

3 cJiynae BiUDorceHra b KOMuaHOBKy nporoimBHHX TpycS 12 juw 
pa3odmeaM HenpoayiCTHBHHX djiactob ($ht.3) hjih BunoJiHeHra 

20 Bcero 6njn>Tpa 4 H3 npogjun»HHX Tpyd 12, KaK BOKa3ano Ha m- 
rypax 5 h 6, to cTeHKH sthx Tpy6 12 Taicse motho BpnxHMaBT- 
Cfl K CTeHKe CKBaKHHH n» , . 

HaTKseHHeM h nocajucoft HHCTpyMeara npoBepmT ycioifaH- 
boctl ycraHOBKH XBOCTOBHKa 3 c ©hjiltpom 4 Ha oceBoe cweme- 

25 me. 3aTeia BpameHHeM kojiohhh OypsuiBHHX Tpy(5 I c pa3Baame- 
BaTejieM 19 BnpaBO bhbhhhhbhdt nocjienaafl hs oHJinrapOTecKoro 
KOima 25 BepxHe2 npogajiiHOfi TpydH 12* O^HOBpeueHHo hhshhc 
Bajiwrnae 3JieMeHTN 27 pasBajiinesaTeJi* 19, noaHHMaaci BBepx, 
pa 3 BajnuoBHBaDT peaidy 26 naraHflpiwecKoro KOHoa 25, yBejm- 

30 tmsag ero BHyrpeaHiiS jmaMeTp. 3aTeM HHCTpyueHT nojcajoT bhhs 
c ojwoBpeMeHHott npoMHBKofl h BpamenzeM ero BnpaBO, b pe3yjiir- 
Taie ^ero dpohcxoeet roJttHeflmee pasBajiHioBHBaKne mumHapE- 
iiecrax kohuob 25 h sepxHnx b P o$hju>hhx trt6 12 hhshhkh saJHr- 
qycnmuH sjxeueHTaMH 27 h BepxHHMH 28, mtewnm 6ojnw& aaa- 

35 weTp, new HHSHHe. 

HO OKOHHEHHH pa3 B&XHlOBHBaHflK npOQHJIBHHX TpyO U HX 

jwecTe c KOjroHHoH oficajffiax Tpy6 2 onpeccoBHBaaT Ha rep&e- 
thhhoctb cosaaHiiea b hhx jtaBTOHHfl. Dpn oTcyrcTBira repMeTOT- 
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HOCTH pa3BaJIiH0BHBaEBe HDBTOpHBT. 

3 OJIJ^BKX BKJnDTOHJHS B KOMDOEDBKy XBOCTOBHKa 3 EJIU 
$HJEE>Tpa 4 AOnOJIHHTeJEbHHX UPO^H^BHHX Tpy<5 12 ($BT.3) mm 

BHnojiHeHUH Bcero <piun>Tpa 4 H3 npo$Hjn>HHX Tpyd 12 (isr.5,6) , 
5 pepgopaiiHOHHHe OTBepcTEH 16 3aicpHBaioT 3arjiymKaHa 17 23 
xnMOTecKB paspymaeworo MaTepnajia f Koropne noone 3aBepmeraK 
pafioT no yciaHOBKe XBOCTOBZKa 3 c oileltpom 4 pa3pjrmDT 3a- 
Ka^Ko2 cooTBeTCTByimero xmapeareHTa. 

npoMHimreHHaa npzMeHZMOc?* 
10 npe^maraeMHfi cnocod nosBoaaeT HagesHo pa30<5rnaTi npo- 

^7kthbhh£ imacT ot Bumejiewmm. Henpo^TUBma njiacTOB, a 
Taicse ot DpmsHKamusx k neuj a nepeMerapqrnrcg c ehm kojvzx 

H e Up 0 JJ7KT2BHHX y^aCTKOB CKBaSHHH ($63 UeH8HTHpOBaHHH $HXbT- 

pa-XBocTOBEKa* IIpH 9T0M ynpomaeTcs TexHOJiorra ycTaHosra 

15 XBOCTOBHKOB C QHSSTpBUB H CHUEaBTCH 3aTpaTH 3a CTOT HCKH)- 

qeHHH KOHCTpyKTHBHo— cjiokhhx pa3se;nHHHTejiefi a noOTecHHx 
ycTpoflcTB, npHr^eHaeuHX npa ycTaHOBKe xboctobbkob, a Taicse 
neMS HTBpoBaHZH ax, KOToporjy conyrcTByBDT aBapaa a 3aTpaTu 
BpeMera Ha osimaHiae 3aTBepEeBaHflH neweHTHoro pacTBopa. 
20 KpoMe Toro, npeflJoaraeMHfl cnocod no3BOjjHeT pacmapaT* 

odJiacTB ero npaMeseHBH, Taa khk oh MOseT <5htl acnDJn,30BaH 
KaK b odcaseHHOM, tok a b HeoOcaseHHQU CTBane cKBasaHH, He- 

3aBBCHM0 OT H£UIg^HH 3 OH DOr^OIHeHM npOMHBO^Ofi ESUKOCTa, 

BOjionpoHBJieHHfi, h npaKTH^ieciai 6eo cymecTBeHHoro yueHvzeBEK 
25 OTawetpa ckb&khhh» 
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SORSyM H30EPBTEHHH 

1. Cnocod 3aicainHBaHHfl CTpoaTeaBCiBa ckb3.kbhh, bkje>- 
qaioniEfi 3 ceda BCKptTne npoayKTHBHoro cuacTa (18), cnycit h 
ycTaHOBKy b cKBasaHe (II) hojiohhh odcajunoc Tpyd (2) a xbo- 

5 cTOBiuca (3) c c&hjimpom (4) c odecneieHHeM ex repMewreHoro 
coettHHSHna fiew codoii, a pa30dmeHae HenpoayKTBBHHX ynacT- 

KOB DT nDOayOTEBHHX, 0 T 1 1 U B « B fi C H TeU, ^TTO 

cnycK b cKBaaaHy (II) kojidhhh odcaamix Tpyd (2) h xboctobe- 
Ka (3) c frraiTpoM (4) ocymecTBiflsaT pa3neJH.H0 , a ax repwe- 

10 TBKHoe coewiHeHHe ocymecTBJDDOT b cKBaame (II), DpiraTOM 
no MeEiineli Mepe ojtHy as Tpyd (12) xboctobhkb (3) nepea ero 
cnycKou b cKBasHHy (II) npogaumpyioT c odpa30BaEmeM no uest- 
mefl Mepe flByx nposojiBHHX ro?p (13) a mumEmpircecKHX koh- 
qoB (25) c pe3B(3aMH (26), a nocae CBycaca XBOCTOBaaa (3) B 

15 cKBasaHy (II) npopurw» Tpydy (12) pacimpjroT jwk ycTaHOB- 
KB XB0CT0B2K3 (3) B CKBaSEHe (II) a pasodmeHaa HenpoffyKTHB- 

HHX D^aCTOB OT BpOEyKTHBHHX. 

2. Cnocod no n.I, othubmS oa TeM, vso 
Bocae BCKpuras npoayKTBBHoro naacTa (18) b CKBasaHy (II) 

20 cnycKsuDT xboctobbk (3) c smaipoM (4) b ycTaHaBMBawr ero 
b nposyKTBBHOM wiacTe (18) nyreM n pass teh no Memmea Mepe 
oaHoa npoaauaHOfi ipydn (12) npa ee pacmapeaan k creHKe 
cKBaKHHH (II) , a saieM b CKBasHHy (H) cnycKam jcoaoHHy od- 
casHttx Tpyd (2), assssl Jtoeea KOiopoC repMeTJWHo coeaaaaoT 

25 C BepXHEM K0BH0H XBOCTOBHIta (3). 

3. Cnocod no n.I, oTJHUtaiiicfl tbm, vso 
BHa^ajte b CKBasaHy (II) cnycKaDT no npoayKTEBHoro raacTa 
(18) a ycTaHaBJuraaDT aoaoHay odcaamcc Tpyd (2), a saTew.noc 
jie bckdhtbh npoayKTBBHoro naacra (18) b Hero *iepe3 3Ty 

30 KoaoHfly cnycKUDT xboctobbk (3) c pwBTpoM (4) a npa pacum- 
peaaa noodbmn»HDfi Tpydu (12) ycTaBaBUHBaiDT ero b cKBaxH- 
H e (II), npa atOM npogajiBHyp ipydy (12) npamawaiDT k cTeHae 
Hinaero KOHua kojiohhh odcaaam Tpyd (2), odecneHHBaa ee 

(3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 


WO 95/03476 


PCT/RU93/00173 


-6- 

the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 1 8 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 1 9 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 1 2 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1 , the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLA1MS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation ( 1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (11), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). - - . v j 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 


Fig. 3 
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[see Russian original for figure] 


Fig. 4 
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[see Russian original for figure] 


Fig. 5 
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[see Russian original for figure] 


Fig. 6 
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